16, 2463-2464. doi:10.1038/sj.leu.2402771 Now that the human genome has more or less been sequenced and the technologies developed to analyze numerous genes and gene products simultaneously (array technologies), the focus of scientific query will switch from simply identifying the gene/protein to investigating the function(s) and inter-relationships between specific gene products and specific cellular activities. No technology is more well suited to the investigation and simultaneous analysis of the relationships between specific target molecules, cell functions and cell sub-populations than cytometry and 'Cytometric analysis of cell phenotype and function' provides a very comprehensive overview of this ever-broadening field. The book contains not only an extensive presentation of cytometryrelated technology and applications but is replete with discussions of basic cell biology and the role that cytometry has and will play in increasing our general understanding of cellular physiology in health and disease. Very few if any individuals are knowledgeable and experienced in all of the scientific and technical fields which encompass 'cytometry'. Although the knowledge and experience of the editors, Mason and McCarthy (who wrote or co-wrote nine of the 18 chapters), and their colleagues from the UK (who wrote six of the chapters) is clearly manifested, the breadth and timeliness of some of the areas covered would have been enhanced by enlisting additional authors. The inclusion of several protocols will apprise the reader of the basic ingredients and steps involved in the various procedures, however, the lack of detail will limit their practical utility. Of all of the cytometry technologies, flow cytometry receives the vast majority of attention with the exception of a chapter devoted to laser scanning cytometry and an excellent concluding chapter on emerging new cytometric technologies. The organization for the most part is acceptable and fluent, the many figures and tables will be useful, and the extensive discussions of basic science will appeal to readers with all levels of 'cytometry' experience coming from a variety of disciplines.
The introductory chapter (Chapter 1) provides an excellent overview of the book and contains a useful table of 'currently' available flow cytometers with their inherent specifications (however, it must be acknowledged that new cytometers are available which are not covered in this text). Chapter 2 covers 'sample preparation' which could be an entire book on its own and provides an overview of the most commonly utilized applications. Highlights include excellent discussions (with graphics) on the science of density gradient centrifugation, the laws of mass action as they apply to antibody antigen interactions and the inclusion of several tables listing the products and commercial suppliers of reagents used in common flow cytometry applications. Dr McCarthy's knowledge of the physics and chemistry of fluorescent dyes is evident in the third chapter, however, the discussions of the applications of these dyes is somewhat cursory. This chapter also contains several rather informative tables listing the properties and physical characteristics of many useful dyes (fluorochromes). The mandatory chapter on quality control (Chapter 4) provides the basic information required to establish good quality control and quality assurance programs, however, the discussion on immunophenotyping is limited to only three colors and the discussions of external quality assurance programs are limited to those available in Europe. Data analysis (Chapter 5) receives only superficial, almost philosophical attention, with no information on commercially available software packages, no guidelines on how to prepare and present data in peerreviewed publications and no discussions of advanced data analysis such as software compensation or inter-parameter mathematical calculations as used for example in calculating intracellular calcium concentrations with dual wavelength ratiometric dyes.
Laser scanning cytometry (Chapter 6) is presented in the context of analyzing hematologic malignancies (with little attention to other applications) with the inclusion of important considerations for immunophenotyping clinical specimens. The advantages and disadvantages of this technology as compared to both flow cytometry and immunohistochemistry are presented with the inclusion of several color figures, however, this chapter would have been more appropriately placed after the sections on hematologic malignancies (Chapters 8 and 9). The chapter on 'leukocyte biology' provides a global overview of the vast and ever increasing numbers of molecules associated with known leukocyte sub-populations. Several tables listing patterns of specific antigens associated with specific stages of hematopoetic development serve as an excellent guide for normal leukocyte ontogeny. Devoting only one chapter to 'leukocyte biology' however, results in the inevitable lack of attention to many important cell subsets, for example, dendritic cells and effector memory cells receive little attention. The 'Immunophenotypic analysis of leukocytes in disease' (Chapter 8) is strongly oriented to the analysis of leukemias and lymphomas with citations to other diseases which benefit from flow cytometric analysis. Criteria from the European Group for Immunological Classification of Leukemias (EGIL) are featured for the sub-classification of acute B and T cell leukemia, and the French-American-British (FAB) staging system for acute myeloid leukemia is reviewed with no mention of the newly proposed World Health Organization classification of acute leukemia (although this is referred to later in Chapter 15). The immunophenotypic abnormalities as well as specific genetic abnormalities characteristic of various hematologic malignancies are presented both in the text and in several useful tables. Like the previous chapter, this section attempts to cover too much, resulting in a lack of discussion of conditions which are very amenable to flow cytometric analysis, for example, primary immune deficiency, transplantation biology and immune reconstitution in bone marrow transplant and following the initiation of effective anti-retroviral therapy. An entire chapter (Chapter 9) is devoted to rare event analysis with the inclusion of practical applications and some practical considerations for the physical sorting of rare events. Back-to-back chapters on 'Cell cycle, DNA and DNA ploidy analysis' (Chapter 10) and 'Cell viability, necrosis and apoptosis' (Chapter 11) include excellent discussion of the biology and regulation of cell cycle progression as well as the components and regulatory pathways amenable to the investigation of programmed cell death, respectively. Both chapters provide examples of methodologies (protocols) which will be useful in the investigation of pathway biology, for example, investigating the association of specific DNA cell cycle phases with specific regulatory protein expression both on and in the cell of interest; however, the lack of detail will limit their practical utility.
Phagocyte biology and function (Chapter 12) includes a comprehensive discussion (with tables) on the antigens expressed during the various stages of myeloid and monocytic maturation. The biology of phagocytes receives considerable attention beginning with a discussion and a table on membrane receptors which may be involved in signaling and continuing with examples of activation and priming through the functions of chemotaxis, phagocytosis and the oxidative burst. The discussion of clinical applications is however far from comprehensive. 'Intracellular measures of signaling pathways' (Chapter13) presents a very timely and somewhat philosophical approach to a rapidly expanding area of cytometry that will be of significant interest to individuals involved in the investigation of cancer therapeutics. The authors frame this broad area in terms of multi-parameter analysis of cellular physiology and convey information more on the relevant aspects of the design and optimization of experiments than on specific protocols which they stress must be evaluated and optimized by each individual investigator for their own specific purpose. Several examples of the inter-relationship between the levels of specific intracellular signaling molecules, specific physiologic probes and cell cycle or apoptotic stage are reviewed. Chapter 14, 'Cell-cell interaction' is a gold mind for tables and references on the adhesion molecule families. Considerable attention is given to platelets, with respect to platelet physiology in health and disease. Protocols aimed at assessing platelet activation, aggregation and the measurement of anti-platelet antibodies are provided along with procedures for the measurement of leukocyte-endothelial and leukocyte-leukocyte interactions. A brief discussion of adhesion molecule defects in human disease completes this chapter. 'Nucleic acids' (Chapter 15) represents an excellent introduction into the 'marriage' of flow cytometry and molecular biology. Several protocols are included which although they are not detailed enough for easy implementation will serve to apprise the reader of the variety of molecular flow cytometry procedures available. Molecular flow cytometry is in its infancy and this chapter serves as an excellent introduction to its vast potential. Cytometric application in 'Microbial infections' (Chapter 16) represents a large and diverse area with many new clinical and research applications. Although the chapter covers many applications and provides ample examples of the cytometric detection, investigation and characterization of several microbial species, the timeliness and detail of information in each section is variable. No flow cytometry textbook can be without a table of CDs and a very useful and concise compilation of information on the leukocyte clusters of differentiation (CD) is provided in Chapter 17, complete with molecular mass, cellular distribution, function, disease relevance and references. The last chapter (Chapter 18) provides a engaging glimpse of new developments in fluorescent labels, lasers and technologies for new and novel applications. An appendix at the end of the book provides a listing of internet sites of general interest to cyometrists as well as a comprehensive listing of companies producing or distributing cytometric instruments, supplies and reagents.
In summary, Drs Marion Macey and Desmond McCarthy have compiled a cytometry book that covers broad areas of both science and technology with the inclusion of practical information and applications that will appeal to novice and expert, basic and applied scientists alike. The text should prove to be most valuable as a reference guide with numerous informative tables, 140 figures and several lists of useful internet sites. It is unlikely that individuals would use the book as a procedure manual since details for many of the protocols provided are lacking. Overall, the book was very enjoyable reading and I would recommend it for any cytometry facility engaged in or considering doing anything more than routine immunophenotypic analyses.
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